Adenovirus-based targeting in myoblasts is hampered by nonhomologous vector integration.
Chromosomal correction of dystrophin gene mutations is a most desirable therapeutic solution for Duchenne muscular dystrophy, as it allows production of the full-length dystrophin under the control of locus-specific promoters. Here we explored gene targeting in conditionally immortal mouse dystrophin-deficient myoblasts. We constructed an adenoviral vector for the correction of the mdx mutation, containing 6.0 kb of sequence homologous to the target locus (partial intron 21 through to exon 24 with the normal sequence of exon 23) and a neomycin expression cassette inserted in intron 23. Adenovirus-based gene targeting was previously reported to be beneficial in mouse embryonic stem cells, resulting in one targeted integration per three integration events. However, we found no targeted integration events among 144 stably transduced G418-resistant myoblast clones, reflecting efficient random integration of the adenoviral vector in myogenic cells. We found that mouse myoblasts are capable of integrating recombinant adenoviral DNA with an efficiency approaching 1%. Interestingly, dermal fibroblasts integrate adenoviral DNA up to 100 times less efficiently than myoblasts from the same mice. We also show that the efficiency of recombinant adenoviral DNA integration is influenced by preinfection cell density, possibly indicating the importance of cellular DNA replication for adenoviral integration.